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(57) Abstract 

An exposure apparatus having an illuminating system adapted to apply an 
exposure energy beam to a mask on which a transfer pattern is fonned, and a stage system 
adapted to position a substrate onto which the pattern on the mask is transferred, 
characterized by comprising a gas supply unit provided in at least a part of an optical path 
of the exposure energy beam for supplying a gas of a higji permeability with respect to 
the exposure energy beam and a high thermal conductivity, and a gas recovery unit for 
recovering at least a part of a gas diffused after it has been supplied from the gas supply 
unit to the optical path of the exposure energy beam. 
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1 

m m 

miomzmL. mpHtiSLm^ O O nmgfSJUTOll^Jge. ItlCjgtSa O O nm@ 
m&iTOM^m^tA (VUV) OS3t3lt*l£fflf-5*i^lCffiffiUT»®)5:t><Z)-C 

©pT1tJgEOg«5 (aa[S4 3 6 nm) *^e3il^igE<0 i ^ CM 3 6 5 nm) 'vtft 
t>y. Sifi-CliK r tfat (iftS2 4 8 nm) iJimm^M^^lZ 

39:-dTUS. -^-UT* ^^Etiv A r FX^^rvVU— !f3t (aftSl 9 3 nm) . F 
2 V— !f3t (afegl 5 7 nm) . HCCliA rz U— »f3t (SC^I 2 6 nm) (Offi 

ii>^mmm^ (EUV. XliXUV) Ja<05&<t:X«tfil\iftgl Snm. 1 1 n 
m, 3lli7 nml|a>5t. HlCliSfil n mgJg(DX^I?©|£ffl*)^ft^snTUS. 

Ut)-^L. A r FX:^rvTU-+f3tSSiaTO»[fim. Hl-^IJI^ 2 0 0 n mgg 
JUT©ES3g<1-i^ (VUV) Sm+©ll5glCJ:SiKWec^T5j-y>A< 
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2 

*<^e>n;5:<;Q:S. -ecT. A r Fx+vtu— ifwiftgcty *>St\;fl?:SigE (1 

^mf*^«tl^■rtlr^J:l^, mttr. ^<D^z>izyF^^-vm^mmi!fiBiifr&ij. 
ti^-D^±i3inwturwLiiMmmts:umt^V':fA (He) r^s. ua^u;5:*^ 
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3 

5 0-20 0 nrnggT^oTt). aff^SjS^^^-Sfee&Cli-^-WSatJtOJt 
*fil\fiJffl«i$T';7X/\l|(DS3t**SlO!)S«*T?3l<Ci:»«T*«»3i£SiI«!i 
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4 

n mJUTOSI^iftglgEWRaW^fc (36:^2 4 8 nmWK r FX+vVU-1f. 

^lM43fe^Sg^<03-htt (fc<!:x.(fSI*l»JhlKtl©3IK) OSiS^ 
^jfcttSlt^^t^'-f :f 5 y lcaea-r*tUofe«ffc)a:S»*56aLfc. CO J; 

iicti6»W(DBaw3t^S£iftt-*i^is) ifitft^m'f-(Dmm{znmu:ftv. mmt/t 

4^-tf-A$!!SS4f -SBaWm (3. 11. 13. 14. 1 7~1 9) t. tO^ 
7.{/<0/^^->i!fiBW^tl^^lR^iSLm^ifo-r^7.y'-i>M^ (2 0-2 4) t. 

iz. t<omit:LM^-ii-Aiznt^mi^mtfim<s ti^-Dmummomun 

«:*ttt6«mftttt&Slt (3 1, 4 3. 4 6) ts ilOmftttlSSS^&^b^© 
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5 

-aj^nuR-rsMftigiRsifi (33-37. 4i, 42) <i:. 

Z(Dli^» "tOn^O-mit^OOA (He) -e^feS. '\U^>A{i» S^T* 
-Q^^fttb. Sl^t^/t^'J•>A$|HlJR-rn(^J:t^. ^Oil^mi**?^*^:^ 
>t>-gP (3 1. 4 3) &^UT^(Offi5feX:t.;i'^-lf-A(D3t«S±lC||«^$-ti- 

mftwiBfi&itaar^iBsti- (44) ts -^©^ftj&tsifrottai. xi*}K{b$ti 
fcttfliTitAsn/^Mftai (4 6) t. ^<oms.n(otmmmzmcx:Ui$.m 

(4 3, 4 5. 4 8) ts *W"rSt)©-C*'5. ^©SiJfSISPIi. ^CDSSItTH- 
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6 

•r«mi*i® (4 6) z.(Dm,w^pi(omit^7.. :siiimK^:^^t<om.mzm 
Rzfz:h^mmr^mmmm (43) t^mt^^<Di!h^, cnic 

Sfc. ^©^ftigiR^IKi. -tOUURUfcrnft^^jR^b. Xtt^E<bLT«#t- 
?»iClgiftgg (12 3. 1 2 5A) ^^Z.. ^(D®3tXt-;U4i~e-A(0^tS&CO 

%^<onmifi^miz^TT^z:ttiifSi<t3i^. s£^x. ^-wsatx^^^u^^-tf- 

fAt^T.y'-i^^m (12 3). mfts©*>«j>^ss. 
a5ic<sffl-r<5i»«^ (1 2 5 A) -e**, ^tt. m9tmmitmnm^(0'^^>/'^ 
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7 

(C. '^0m2<onmt^m (N2)» Xtt^sUC^A (He) -C*SCi:*{M*l/l>. 
!»tlcafefiA«2 5 0~ 2 0 0 n mge^TI*g3gO!>2ja$A<a»T*Sfc«). Sfifli 

Sfc. ^(DS3tX:^jl.:*i-e-A*«2 0 0 n mUT(^ift^«)SI^3t-C&Sii^ 
ic. ^<7>^2<omttli'^'J'>A-eabSC«!:A«M*L/U. '\UC?Ali^©J:a)S:ffi 

HIC. ilSS2 0 0nmUlT<D«g(D-fi«i:UTift:g1 9 3 
nmOA r FX+vVU-1f3t*S3'£x^;i.4^~t:-A<5:UTfi6fflU, 

(9 A. 9 B. 1 1 - (1 0 9 A. 1 0 9 B, 111 •••) ) €WL/^ mmtfi 
ift^m'f- (L20 1, L202 -) T^i^ (BgJK) ±0A^->0»^ 

C <!:)&: < ±E3t¥m7^0-r '<T*» U#lt««l*ffi l^T^l^gm^c»^■r « C t 

"toni^mmmt. -mtvT. -^^^nm^ (251) (o^m 
ics^b. f&^-c3t^m^ (L 2 0 1 , L 2 0 2) (D^m^ffarsfecita 
(261) tvnih(o-c&%. 
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*;(tv "tcowLnimmu^ momtiyxuwmi (252) (DPimmzmm 

U^tai;aJlCS^U» «ji$-ttT3t^^?- (L203'-L205) ©^^SJ^rff 
E^Stai;3g (2 6 3) tUyt'bWT**. 

6 0) ^^tofc^^-fT-fl^VX (11. Ill) ^^timL<0^i¥im=f- (20 
4. 2 0 5. 2 0 6-) BaW3tai (2 0 1 ) 7»^e»(DESW3t«:T7.^IC!!S 

s*-r-5RSB-«3t^m (2 3 2) <i:. *ii}#gPMic^ftjt$n5ma(^3t^^T (l 2 0 

1. L2 0 2-) (iSRS) ±(D/'«^-><0{|^^^3tStS±(Ctgl^ 

X (L2 6 0) ^fii^ss (2 8 0) -cmta/sictrcjzy^ ±mBtfy^m^-t^, 

m-^:itinntti>o "tux. m^n^%i^tfi<b^u^^^^t^w^m: 

mz^cx&i^mii^^m^.'^^^Hf-mm^Wim.mts um^o^i^Wit^^-r 
»T7&>-5*ss^icj:tiii. t<Dit^±izm^^nrc't(Dmw(D-mm^^nx 
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9 

010 (a) (±7^-fT-f 1/>X©±MS» SI 0 (b) ItiEiSS* 01 0 

(c) (iffliM0-e^^. 

01(1. ^^(ojsi^s3^s£. j&t^'MjC'Affijesso-spomm^^L. 

¥SH*SJiIi§«>mSK<DJ*F 1 ±(D^y->;P-Art(CiSRS3t^gA«SS$ 
±(Dfel?S3t^SlC^y'>A:tfX*ttt&U. MIClHlJRf -S^U'i'AM^^gA^S 
t^S^^SAtiSHS^ nxi\^iii.i:S!la>iiScm-r S C <!: ic J: oT. jSI^S^^S 
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to 

^S3tSg*^Sg$tlT^^«|ig(Z)|ig±lCgl^Tt>«t>«:l^. ^V^Am^ 

TS«©-tr-:^ 1 «JSgSn. -^-Xl rtlc»3t3tili<t:UTOF2 U— tf5tS3 
(561S»S1 5 7nm) . R3t*#SP«i:©IIIT3ta^MWCTy5^>^/'$-&-5 
fc«)©RrifcS^-ll«:^tje-ATy5^>i/':L-.y h (BMU) 4, StJt3l3t14 

7rtT-^F 1 ±iz0^tf^^<omWi'S:^mT^rztt)<omm-^2 5 A, 2 5 b^^ut 

SaS2 4*^^$tl. ^312 4±CC®3t2|s:#:ai2 6*«M$nTl^a, ^fc. <r 

-7. 1 l*^**e»^*^lST^^s/u;r5*^&«iK5^-^^>A7 0!)rtfflJ*T?Mffi14©a^f 

ft*5, F2 U-1f3tai3«rjE|5F1<0|JgT<DJ*F2±(CBEgUT't)ci:t^o CKD^ 
*F l±©^«J->;P-ArtT(Djfif^S3t^g|CJ:-5IIW®« (7yh:/U 

*fc, S3tx^;U^-tf-A (S3t3t) tLT. A r Fx+«>TU— IfJt (36 
g1 9 3nm) . SKttK r FX+vTU-tf3t (36^2 4 8 nm) . XI*X 

^U-^A^^fittS-rScfc^^li^lCId:. *ilWA«jBfflT#<5. ^iJIKOSat 
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OiftSI 5 7 n mfl[)SI^/t;UX3t I Hi. BMU 4^i^;/W^5(E)rtaJ*^£T1^■ 
y (Hsy^-OK) 1 sAfcAl^f-s. SIC. u5^iy;u^7^>H««li ert 
icii. ®^:/^-f>Kl 5 A<tttSiJlcBaw«S«l«©^j^|fi|(0li*prS<»:-r'5 

«as®*»€»^ii>T'>-t*-U>Xmi 9*-C*«1fy5^i'>A6rt(CiRI|l|$n. SIC 

■^'WtertosisiicjtiiL/Tus. -?-UT. -y-y^-frVAertcD^p^icii. kt 
fi5m-cnffE(DagJu±-cias$iJiai$ti^c^y^7A^:;^ (He) *^fit^^nTl^'5. 

mu. ^y>Ali4J'^-a/>«/h$<jgnat^fc«). 1i::/5^v>A6*^6»a«aic3iti 
aSJfc'X U A(Z)-aJtt±» UT1S^5=-^ >/t 7 ©35#3fi^0^ra 7 a |CS««. 

a2ic5^t-ci;3ic. E^3 1 iciisaiiflA^p^v 1 1 A«site>tiTfcy. ««!wii 

4 5 lcJ:oTBBPB/t;i.:/v 1 ^ (omm^fmr^z.fr;. SlgR^feSS'sO^y 
-^A^XOtt^. Saf^O<?±*«y^^«5Ci:A«T^'5. SllC^y. B£^3 
1<Z)5J-«^3 1 a lC|SggiflA;i.:rv 1 3*tSlte»n. -Wtt^S 1 blCliSSJit^ 

L<i:©paicBgfB/t;i.>rv 1 4A«» iiWit^m ("S-yf^rVAe) ^©laicig 
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12 

raAji/:/v 1 5A«-E-n^ti^ite>nTi\$. ^tc. urns i omMmms i c 

14. SK3t^i^pL©3tiii AX lessee ztt^uiy, ziiij(cSiS&¥iart"C0i 
ii^ic. x^iRi. Y^ifii. mfskii^izmiivM^^oizvmt£tir{.\^o 

•:;XAWIi':7XA7tvJUy2 2±(Clft«fit}^$tl. ■5XA7tvJ|.y2 2tt'5 
XA:^X-v2 3±lCBS$tl, i;XAXx-v2 3 l4EfiS2 4±lC®S$nT 
•>XA^7^-v2 3tt» :j--h7*-*^^SCT'>XAW075|— 

s (z:^rifii©tta) . at^fii^ft««iJ!aiUT^xAwo^®:fesiK3t^mPL© 
»iBic^t>-e-at?^Jttc. ■:^xAW(Dx:^iRi'\a)«i3tS. SJ^x:ft^ifii. y^isi 
'NtDT.T-y trv^^^T^o 'i7XA^x-v2 3 ("^XAW) <D2;^:5cfl^;5:&g, 
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13 

*iW-Cli. SI«[5=-lr>A7CDrt8IWC|lgTOS^?i]SgB (3 3-4 0, 
8 2-8 7. 8 9&<!:) ifi^. ffiW8 8$^L/T^(Z)^WS*@«)T«<iqiX. 

c:©J:^(c*ff!|-cii. Fz U— tf3t3S3<D«ajil*»&£3>x>-!J-U>X3Kl 

ST. RUflSiJ3t^mP L(^«a3®*^e»'5XAW©aii*-C(±. l 9 0nmM 
5. ^*3. S^^XCiii^OSm (^ICK^) (Cjf^TaOO nm-l 5 0nm 
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^^m3Pi(0iitmm=F. liwat^^^rtoat^ife^. jkt^&^^m^PLom^m 
*j'>Ait%s.&itiznt^mmm<omtmifimi^x^i3ii^rctbs ^i^iisi^at^ 

7 a rtomWi. ^U^7AOfl!HcSS!|-^, SaJ^5^ir >A 7 (0^65*^6 AUatJSg 

a^E^'-^ >/t 7 (7)^fiPA*&-€-©Sia 7 a CEW 3 3 tl. ffi 

»3 3«. *F 1 ICSfe(te»n/S:iBP^>fiiaLTKT<0'^U'>AffiSSSICffii;T 
IN-S. M{C, -tr-;^! (iKW9 2fCcfcoTE^3 3i:^$tlTteyv ffi^9 2 

it:/5^-^>A6. Rtjc«fc^3t^mp LrtT^uc?A*««ti&sn'5^ii'fo^n^n 

E©9 3SUC9 4(Ccl:oTE^3 SitgfmSn, 3at/C9 4(D^EflCli^ 

5ic«koTraB!A;p:/v 1 6. VI 7, VI S^-tn-ftlSbStCMH-rSCihTv 
1 . V-Z/f-^ yn e . &l^lg»3t^3fe P LOrtC!)flfrM(Z)iP^tt< «!: «£> i 

^m^'i'mmi3i^^^/uft^voA^7.^mi^-r^^tifi^mtt3i-:>x\.^^o 

^tc. 1 <D)iESift'l<Z)iE© 3 3©^4'lClfig|ffl(D7|?>>^ (Xli7 7» 3 4 
diffiS^nT^y. Bii©3 3v &tX?H>:^3 4lc«fcoT^(0SPa7 a. ac^^^r- 



wo 99/25010 



FCT/JP98/05073 



15 

LT. 7|5>:/3 4^iiiaU;tg^mf*limSS^7KSIS3 5lcaL. CC-C^OWr 

mt>. S^S^Jk^ga 5(Ctt. (5!^tfHEPA7>f JU^' (high efficiency part 
iculate air-filter) . XttU L P A7-f (ultra low penetration air-fi 
Iter) ffi^X^tlXl^^^o 

©^t«ii!i (j^^a) tfi^^^n^. ^icxm^t^n^^mmit. f? u— if^t 
LomiSim mm.) su<tt!is^*^<!f*^»$i4-*iftH. x(4';7x/\w (u 

St^Sl^^t^l^P L©rtgi(C#«E"r5vP+-!*-> (siloxane: S i -0<Z)m;&«tt 
diCiSlija) Xliv^1f> (silazane: S i - N<DM*<llll<!:3a:S#ll!) l3.E<0iy 

CCT. *>n+-y-><Ol OT^S. S i -0(DM*«lit»!:)5:o;t: rig^*vP4iit 

^mic^^tiTfcij. z.mfin'smmzj;i^mn7.t{yx^^-t^. 

■*)r ' ' z> - 'y^1f> (hexaraethy Id i silazane: JUT THMDSJ tl^z>) 

ta^^. HMDS!*, 7K«i:SJ!BUTv^y-JU (si lanol) tU^l^lHIcS^b {M 
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teal?. mm%mm^&^!ft^ikp \.<oft^m=f-(Dmmi3i^iznmLrz^m 

^ m^limtA^Hk (hydrocarbon)) ifi^^mzJz^Ti^min. ^*J':jA^7. 

SS8 0-CI^*^etl*. ;5:fc, {7iJ->JU-A\tHZ^T&-r^7>'E=.':fA-<^> 
^BSBg-r:*-»5:<!:*«3a^5"r>A7rtlCJiAl/Tt). Ztl^0-(^>t^m^f^ 

^St\(±^SS^7KSg3 5rt<DHE PA7-f Jb^. X(iU L P A 7 ^ 

(N2)J;y^^ffiS^<Dfi^4^f^» Ms 8RtXc<D]t*t»lci£{l$tifciR?lfflOD7|?> 
>^3 9S:^UT02©;K>^4OlClHlJR3n^. tKV'^A 0 rtTm<bUfcS5gll 

^5tlfcl»g|ffl<07K>:/ (Xli77 » 4 2$^LT. a2 0!)S^!giiSS4 3 0 
^1(09iEAPClplA^^. 

gl 2 tCfel^T. S^iaa^g4 3 ©m2 03SAPtl4. iSttSO'M) -^A^X 
*«S£E-CitA$nfc7K>^4 6;&»e». ee4 T&JS^^/X)VZf A 8^^UT!iS|iE 
g(D^U'>A^Xd«mi^$nTt>S. 7t^>^4 6rticj8t<bbfc^'J'5A^ 

iRSftbTtei\Tf)j:u. Mic. SI (0/$:$ss3 7^&^uTiiiJR$nfc^y c?A 

*<iiiarSfieW4 1 rt(0. ig^ig|glSS4 3 Ci*-r'53tAP0!)jafig|C'\iJH;AO 
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yS:. S3tllIf^*«^Tt)n;5:^^«BraTt), P§EBA;1/:/4 SliPHC'enTO'S. tils. 
'>A^nff^OMaigHrtTS^LTA^e>m^©iaSRtJCSglC$i|?BIU, Sg. E 

»r;-sgx><M$nfc^U';?A*KW3 1 ic«ti^-rSo mmmi^m^^sti^ 
bji^sp^®4 3*-c^WJ©'\U':7A^i^^g^1i^^Tl^§. ^rc. 

3 1 Its ±PS(OfltF 1 lCg^(t6nfcraP«:iiiaUT±|Jg©4'U->;U-Art(ca 

l/Tl^s<!:ftlc. ses 1 oi^fTv *»oflcF 1 (ommmizmmm<DT^>y (x 
tt77» 3 2*JOT$n. j*Fio!)±iiifflceaffl/t;uyvi i3&j|ftg$nTi\ 
5. ^UTv s^asiM4 3izj:oTBfs<z)mffc!)igBirtr. m^(om&ni± 

Vib^tmz. mSoSS. i±:^. Ri^Sglc:®J^ai$nfc'\U'5A:W:^(i, 
3 1 ic«t|g$tifc^v 7H>r3 2(cJ:oT2lgl$n)a:*«e.E^3 1 <D^i$.m3 1 
a, 3 1 b»tK3 1 c^^UT. SI OJ*F 1 ±©JfiRSJtSgO-y-y5^1' >A 

mu±ti3i-Ditttit. Bgffl/t;w>^vi i $iifli;TSR®)tSg^a)'\'J'i7A0 
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;i.:/vi 2-vi 8*>BaitT'\U!>A«igBs$it«. *UT. -mt\^x?i^n^ 
0m&tfitfnm^k)'biii\c.tifiwm^tiftmj^-vmfii/^)iy\f 1 6~v i 

<osg*«-€-ti-?nBfr^fiiicaufci^^TpgiflA;u:rv 1 2'-vi s^m'^mcx 

IK. 

gW'^U':'A«:fttJ6-r'5<l;e>ICL/T'b<tUo ^fc. TOI^nSfith 9 0 (iEW 3 1 

!l$7^)5:<!:-Ctt. a2©^apm4 5 lcJ;oTiE^3 1 (Dga?HA;l.:rv 1 l ^PflD. 
■ ^OSl ©ieW9 2~9 40§afflA;i.:rv 1 6~V1 8$ia(t>btt«|-C. 7K>y 

3 4(CcJ:oT'^-::^K 6 , Rt;JjSK3t^?^p Lrt©m<* (^UC; 

g^mf**<ie©3 3(C3iEAL&t\J:5IC. EW3 3©SftAPttiaOTt6tl'5ga 
fflAjb:/ (JFStt) *fflDT*5<C<i:*<S$L/U. UA^-S^. lafflAjUy V 1 6 

at^^sj3t^mp uz'^ti-^n^vtfA^mtko. ^•o!)rtgp-c(D'\«j'i7Aigg*< 

liffl/t;i/yvi 2'-V1 5 3&«±TPIBi;e»n/!:S^TA;U>rv 1 CtllC 
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Aa]gd«Bf^filcfcy'fofi<;5:o/c<k$li. ggffl/t;uy v 1 1. vi A^m^^X^ 
U'>A**:^03i£fi^JE:^;a:<i:«:i3SSLTfc<. Ztiits E^^fl:lc«tSjaiK3t^ 

1^4 5 Cicn€><DS^-fc>1t(D;JI!l^fillc»-:Jl\T^ U A^;^03iES^E:^:fti* 

^XOi£ffi^SS*J;yiEfllt$iJ®r*J:p(CUT'feJ:t\. 

fflJ5i>*aEtl««fcp ICtttSStl^'^U -J A^;^©*SP4i'li. >A 7 (D±gp 

S®7a*^UT» feSlMi-^--:^ 1 . 1f:r5^-\r>/X6, at^SK3t^5^ P L *^ 
e»it*l. ffi^3 3$jioTPgT(O^U'5Afl|]3gSg|c|HlJR$nTtN'Sfc4&. iili 

46. jt^3!i?^©?&ai3ft¥*jato^±T. ift»»3t^s©afe=ixh*fi»t--5c 



wo 99/25010 



PCT/JP98/05073 



20 

>5:te. ±I5(D^«|(OBfilIC*5l^T. m 1 M^Samf&S 7 tU^iSm^SA 3 <!: 
ZflzT^fcmZs □>7U'y9-(c:J;^T^UH7A*l 0 0 2 0 O ^JESSCff 

0-1 /2 0 0 ic^^r-s. mz. ^-\:fym^m\.\fzmimiz^oT^^joA 
^mtuTwmux^^{.\ mitizii-ox^ooAoi^mitiSiii} /i o oic« 

gltSCtdSS^UtN. SIC. S^SglOT4 3 0D±3lEffii| (7|5>:r4 2fflll) CgB 

ic^l-g. ^ U '^7 A© jggliS^ J: y icfT p C <!: A«-C$ -5. 

x-v2 0^f>C7x/\^7^-v2 3o;^aJtt^t>^a&^^e6lc. S8m5=-V'>/t7rt 

±E0^fis(Dj^ai-ctt. ig^iafi^S4 3(Ccfc-priHiiR$nfc^U'^A 

«i:^Ji6g(D^U'>A<i:*ig^UTl\SA«. 0JR$tlXi'\y C^AODiSfi (ttg) 
fiH\J:^);5:li^lc(4. m(cS^ur'bMCCttJSKB3t^iifl!llcm^$n5'\'J 
•>AoaiS*fFS|gia*-C»«>e>tl«:OSnd«fe-5. C(0<fc5}5:li^lCI4. laJiR 

T. ift!gKJtSlfi(Cli7|t>^4 6rt©i5$i£g(D^y '^A^ttt&f -SctplCUTt) 
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U;tt*«6^i^ttt&^SJ:encLTt)«fcUo ^§t\ti, gafflA;uy v i i~vi 8 
T'tt. niz^m/'^JlZ^y } 1-V1 8$^(t;5:<T^)J:c^. cOih^. BBwat^ 

Sblz. >r-XK 1^y^^>A6^ atfjfi»3t^5^PL©#^<!:EW3 3 

W9 2'>'9 4T»tg|U;t. ls|iRLfcAU'>A*fj|gS<J^'fb (tt 

/tji.:/vi 6-V1 8) ttS(t)a:<<!:'bJ;u. sE(cTOA;uy v i i 

5fc^5^PL;&^e>^-ti€ti'\'j':7A*«iinasr(o-e. •^^n^M^r-s* bp^^u^^ 
Aafi««gi=sfiiju±t«ij$$n«,fc5t. ^uc^A*?&i^eL<tti66i^ 
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t^. Ft t^toma^t^iiskmmzmmu mmoitxamtLXF 

2 V-WSiSf S^^Xy^U- h*^(tti«J:U. 

J;oTl!ftgi$tlTffie3 8$jioTig2(D7K>'<4 0(ClsliR$tl"5„ MC. 7K> 
^4 OrtOg^li. ;t^>:/8 3|C<fc-pTl!R?l$nTiEW8 1 *iioTiag|^g8 

6izm^n^o K^8 1 ©i^i'ciirjapfl/t^pyv 2 1 tfimt^ti^tmz. iggs 

S§8 6fzgie»ti*S3g<7)ieg^tfiliat-'5SmiBStf (XttK^MH-) 8 2d« 
5tt. afith8 2-Cff3!!l$tl«Stgaig;&«Blf^<i(CiiUTt^)&:t^t^{c, SSSI/K 

8 4 <>:£a^js 8 6 t^mm-r^^m s 5 (Dia»/K;u:/ v 2 2 ^ggtjt ur. 
7H>'<8 4d»e»iBSi^jt8 6rciattfi©ss!6^fitt&-r-5, -y,. ^m^mtfi^o) 

ssits 2xnm^M^mMmtfimmzm^t^iis mmMzrs/ 2 1 ^^i; 

T. asti-8 2-cfi-3B$ti«S5g«g*fn:§0 (MiSrom^fiiJ:*; t)/J^^l^^ii) 
izmiyitf^^v. mm/v\^yy 2 1 ^mm-rtni^i\ 

nybg^:tf;^^fl?F 1 ^sffi-r-sEgs 8{ctt^-r-5o ffiW8 8(D3^»f'-c. ^^f 
^ <ommmizmsLm<D:^>y mtyry) 8 7*«it(t6»nTfey. z<D7^>y 

8 7 lCj;-3TaigA«01 <0M8 8<05J>ttW8 8 a, 8 8 b&iioTSgitf^-t'V 
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p L t<om(o&yt^(otm ( u^^^ r ©±T©spa) tisi ttrsm^x^ 
:/v2 3j;yt)±M (7t?>y8 7flii) oga^ssrtic. M^tilAUTt^s^ 

'sOM^CO^I&^fljhL. «iAOT«^l^*Sg8 OO^-f^UtJ'^^gl^fTe*. ^ 

§aEBAji.:/v 2 3 (RzKi8ffl/tju:rv 24, v 2 5 ) ^miirr^momt^^n^ 

A;uyV24, V2 5«:llli5ulHi;TlK, ^UT. ^?X/\:;^t— >?2 3 icSilt^ 

SUfcl^j^-eSSg(Dtti^*f$±U. M8 8 (XCi^©5i'ttW8 8a. 8 8 b) . 
SC^ffiW9 5^^tl-enggKA;i/:/V2 3 (XJ±PafflV2 4, V2 5) » SlXgfl 

i&<i3:o:^tmz. BliB/t;|.:/V 2 3 (&t^giB!A;U:/V 2 4 , V2 5) ^mf 

i^«>S<fc9lcU. mit^^rVA? ic;(ig^7K>^8 4|*^(0JgtiES<0S3l$fi^^t- 
SJ:^^cUT'bJ:^^. ^tt!ie!iaistt8 9(iffiii8 8©rt«auu^©ffisicE 
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llUT't)cfc<. fJIJ^fiffi^S Irt. XliE^3 6|*l-C^|i6!|«!||S5fegH8 0J:y«b 
9lC. »J2Bim4 5(i^<Dag|twaj^fCS^UTraMA;i/7V 2 3-V 2 5(DRI 

Ti\s. -tcT. 5>ttW8 8 a, 8 8 bt>^,^n^tim$ktfi^mm^m^ti^^ 

dihAiT^-SaJT?, U5^^^URXIiC/XAW(0!S5«i«F3&:i*|CSa«5^-fr>A7(DBa 

ctAtT^s. mz. mtftit<om^miz':jjL/\\N (i^'j7.hnm) *^6isi^-r€. 
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Li:<ora. ai^aiKat^^p Li>:^;x/\wtofflics«&«tt&L/T-e-©s^H:£ 

<5lJiL«. 9 0 n mgfiJU±-Cifentf. >A7 rt«ffim^il 

MIC. ffiIi^L>!::/MJ«>AiiSggi»:l^^(C» laliRL/taSl^iiyrUyy-CJ: 

a, 8 8blC-?-n^n^lt/tPaffl/\;UyV2 4, V2 5li. RaW3t^l^<!:JftKit 
P L tCDPa. &t^SK3t^5^ P L <l:':7X/\W<!:(OP4|fl!)->3<3!)*lcSm$«tt& 
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4. V2 5*Sl!(t3Q:<T'6J:l^. 

mtzmm^^^ry/^iizmmsB^^mmi^x. mm^^ry/'^ipivo^mmm 

5^*4^8 8 a, 8 8 b(0Wil(C*>*>t)6-r> gBPflA^I/lTV 2 3 . V19^ggit^ 

t>J:i>. coii^. 1*lcraiB/t;u7V2 3, VI 9*artJa:<T'bJ;i\. 

^0■t^•y5^-l'>A6*flff^«)gfli-cal^. iE-©mtt±SPCCEW3 3M03iEAP 

2|s:WTtt^-:^K •y-:r5^v>/t6. sc^sfg^^m p l ic-en^nm 
«^ss(DE©3 1 (cj*uT*<oigpH/t;i.yv 1 1 ^i)'^TmtQm.immmm. 

©EW8 8«:Si^-rnl^<fc^^. ;5:fe. S^mftttS^t'V'J "^AiiOffi^^^tJ-li: 

y. @3icfet>T. @u @2c*ria5-r-5«aJ5>rc(ii5i-??^^ftuT^(DifaBifi 

i?^^^ P L (D#^ (hffiW 3 3 9 2-94. >A 

7 i:R^3 3 <h$Siat" SE©9 5(i@3^^l6LXl\5. 
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m 3 Its ^m(omk^(oiSiK&yt^m.. islu i ^<o^ >j o AisiiR^s^^i-sfr 
iiis-efey. c<D03(ctei\T» j*f i ±ics»<a©S8m5^-^w<7 a, 7b, 
7 c*t^$n. ^mm.j-^ >a7 a, 7 b. 7 crtic-^-n-etis 1 05S3t*ft 

nXt^S. ^UT. ]gia5^ir>/t7 A, 7 8, 7 CrtfC^tl^nPSTO^H^© 
m5^-V>A7A, 7 8. 7CrttCttl^$nTl*3SP©5^#>fi«|(OSPaiC±#Lfc 

^^jojxs sm. &i^^m©s^mfriiv *n^tiE©3 3 a, 338. 33c 
®flMiciiiagiffl07i5>y 3 4 AIss$nTt^'5. 

UTIfllJRStlfc^U^^A. ^3^, RtK^mOg^mWi. SSSf*^g3 5, ?F 
^fiiieill^^^g 8 0, EB 3 6 *gT/^^SM 3 7 ICS 3 7 TJS'fk^ 

n)£:S^l*7K>^4 O|C0JR$n-5. ^LT. J&3|I^S3 7 "C^ftSnfiiA^ofc 
'sU'^Afi, E^4 1 Rt^i!R?lffl(07|t>:r4 2ICJ:t3T'^Ul>A*»l|-r<5)t«e) 

<o^>^5 oic«j^«j^ff-cjEig$nTiHiiR$ti«. m^zmt^^)^K\t. tK 
1 •♦'(c^ufc'\uc^Afii^sififcmt&$n-5. 

^U-JAIaliR^Ji (3 3 A~3 3C, 3 4-4 2, 4 9, 5 0) ttSmM^Ji 
^mux\,\^, -^-^T. mSt^©lSKS3t^iS<!: 1 ^©g^fit^^ig (@2+© 

EW8 1 -ESS 8*t?©aj**) t^nm\^. z.(owkmi^mmz^':>xi^y^ 
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:/5^-\' WtCH 1 *JSS^3t^mP L;5<@^$nSlg^ii:(i»J(05g^^^LTflcF 

P L Cfit) 6«:l>«IJi<h«: o TINS. 
•y-:/5^-V'>ACH 1 . CH2-Cli-€-©rt6POSmaS;&«m^fiii'U±«i:^ 

V2 4<»:V1 9) €:EBi;^J:^Cl>Tt>cfctxU &SlMi^tie><DP»affiA;U7'^ 

CHI. c H 2 ic-tti-etiiE© 3 1 (o^i^m^mmiyx. m.m(oitt> y ics u 

":7XAW±(D7^-<^>hT~^lf$:^m-rS:t7 • 7 0 -yT^-n^S/DY =y ^ :f^y 

v'm^. x(i'5xAw<Da®fifi*«^ai-r«j^AS*3t:^scoM<taj5t^^a) 

'>j5:<<»:'b-S»l*-tf::r5=-fr>ACH2rticEa$nrtN'5. 77^ 
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5t^i^^fig«^m3t^m©3t2i, msT^ T'^^mitv-y^r >a c h 2 <omz 
cH 2rticieis$nTt\s. 

^>A6, CHI. C H 2 JU^(D^ ffiraitD^liEl^!! A«{^5fe$n. 

n(0^mtfi1)-y^-^>/xcH ^ , CH 2(cgA^;Q:t^i:p^c. ■t*-^5^-t'>/XCH 
1 , CH2rt©ffi^^]SiK5=-i'>/Wrtoff^«kUt>^<S3£UT;fe<c«h**M 

^*3» *eO(i-y-:/5^ir >/KC H 1 , C H 2 , &l^±IESPlttJU^©«li«(ia 1 t 
l^--Cifey. SI BLtf^2(Oll«l©?Kfi|-CSl^Uy£:^Jg0iJt>^O!)*^iSffl-r'5C 
<»:*«T*«. ffllTltf. ■t^:/5^■V'>/tCH2rtt?^^ttg8 8 a^®«LT. Sit 

/tc H 1 , c H 2 iztn^en^m. xa^su •>A$«f&f <st>obt u;tA<> en 
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6-y-y5^-V>Att^^5^-l'>A7 (a4©WTIi1t:rf=-^>'/XCH 1 , CH2) 
1fy5^-fr>ArtlcSI!l. XJiK^-fXT^^fiHte-r^cfce^lc. «9^riE^8 8(0 

Tt>J;<. ^^-C(i4*(cm5=-\'>A7 (-y-yf^-vV/tCH 1 . CH2) \zmMs 
^iJOA. X^*K^-^x7llA^S^tS^tlTt^■5«i:$(i, ^5"^;UP-^. Xli-^ 
XAP-^*«Eg3n-5-t*-:^5'rWtrto^mA«3iEAU)a:t^J;5lc, ^(OrtSPm 
^J:y%3»%5=-V>A7 (Xli1fy5=-1'>/KCH 1 . CH2) rt<Off^«:ia<S! 

©9 5)3:t*<htt9ICSm5^1'>/X7» X(4it>^5^-^>AC H 1 , CH2CC^$ 
tfimm^-^ >A 7 . JLUiyy^^ >AC H 1 , C H 2 *g|lt-S<k^(i. SSSXIi 
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E) 0«t^<?±l±v SiK5^-^>/^7. ■Itrf-fWte. CH1» CH2. Sa^-^ 
Be© 9 5 S:^<!:(i»JCB»«5^-v >A 7 IcSl^'^-'SHuaoSm^^ hii, 

(Hz). X(±^y>A<i:Sm<h<Dg^m«;ll) *«ffl-rSJi^CCt>*»WA«®ffl 

tfK r FX+vTU— If (jft:g2 4 8 nm) . A r FX^^vTU-tf O^Jgl 9 
3 nm) . K r2 U— »f (Ml 4 7 nm) » XliA r2 I/— »f (Sfifil 2 6 n 
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lSK3t^mrt©Sm«S3g. ^{t^'JK^Amizmmt^^UliiK. KrFX+ 

MC, x+'>TU--tf©ftt>yiC. S3t3t<»:UTff!/Lttiftg2 4 8nm, 1 9 
3nm. 1 57 nmOi^tltl^. XI4cn6(Digfi||C5glS;^^^ h^U^^O Y A G 

^IgJ. JL{t^miA<DS^-7Am\y-1f^. <50^«x;Hf^7A (Er) (X{4x;Ubf 

':7A<i:>f'y7";pe'>A (Yb) tomm ifiY'-yzt\.tz77^n-yyyxvk 

^ftiWCCi. m-»gU-1f(Df6!Sag« 1 . 5 1-1. 5 9 AtmO«EHrt<!: 
f'St. 8 9-1 9 9 nm©iEBartT&'5 8fg!5Sift. Xli^fett 

1 5 1 ~ 1 5 9 n m<Oi5Hrt-C&'5 1 0^&^S3SE*«ai^$n<5. 1*fC%ti;fi 
:^^1. 5 4 4—1. 5 5 3 wm(0|Siart«!:t--5i:. 1 9 3 — 1 9 4 nmOiSifl 
rtOSfg^giaE^ fip-&A r FX+i/TU— lftlJlSig-3fcgi;5:S3SI^3tA«?§6 
tl. ^SaftS^I. 5 7 — 1. 5 8 /xmfl!>Kfflrt<b"f-5<i:, 1 5 7 — 1 5 8nm 

\ . 0 3-1. 1 2 Am(DlBi8rt<i:f 4 7 

- 1 6 0 n m(0l6ilrt-e»S 7fgglHafeA<ai:^$n. l^lcSSliiK:^^ 1 . 0 9 9 
-1 . 10 6 /iim(0lSBBl*3<i:-r^t» ^^Wdf\ 5 7-1 5 8 nm©l£Hl*J© 
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(CCD) ^<D^'<4'PxA-f:^<0»jg|Cffll^enSS3t^S>S:ltl? 
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]^S3tilSd«SS$tl. ^OKTOmF 1 0 2±©l^t)l0S««M Ci-x-f U 
I^SSiS. »tX-5-©'\U'>A^^<D~6P«:|HliR^5|5liR^g;{^^g$tlTU5o C 

^ u ->;u-Art(DiSj^g^g«t>Tjii<gt^i?$s<hft(c, SKSitiiaicw 

5fe-r. J*F 1 0 2±^ZEm^tlnl^V0AJS7.=S:Wm\^iti\^>^^ 3 2A«Sg 
^^n. tHV'^I 3 2*»6|Jg±OJ*F 1 0 1 (CSfc(tetlfcaiiTL*ffiiat*SEW 1 
3 1 ic. iSfiieiasnfcHffSJErhO's'J^^Adtfilt&snTlxSo ffigl 3 i oj* 

F 1 0 1 ois®fli!ircmfiSSC©pgwAji/y 134. RZJimmyT> 1 3 3 
n. iint>c<fcoT^uoA©fi«&fid<$jaP3nTU'5, 

»:ic» mF 1 0 1 ±©^'U->;i/-Articfci\T. RfiJi^i 0 2 a. 1 0 2 b 
«:^UT^4*(D>r-;^i 0 1 ifiwcm^ti. <r-7.^ o i rtcsatatagtUTOF 
2 U-1f3tagl 0 3 (SfeSiftgl 5 7 nm) . S3t*ftaji:©ra-c3m*&gfi^ 

lC-7y5=->^^$'&«fcto(0nrih5^— l|*$t;tf-ATy5=->4^^— h (BM 

u) 10 4. &i^rtfip*B3t3t*«iija-rsie3ti4©/x<:fi os^tsg^nrtx 

;5:fc. S3t3taS<!:UTtt. K r F. X(iA r FIfox+vTU— 
^ffl-C**, ^it. ^-7s \ 0 1 ©l«rcStt(Dmffi1tO!)^»;5:SS«5^-\'>Al o 
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rz^^(D^m^^ 2 5 a, 125 b^^ut^ssi ZAtfiBM^ti. ^Mi 2 4± 

lcS3t*ftaJl 2 6A^^S^tlT^^§. 'ir-;^ i 0 1 rtA»6SS*aiTU« 

SSCCfcUT. BJtl^lc:. -Sr-xi 0 1 rt<0F2 U— If 3^31 1 0 3A^ei*ai$ 
n;tS3t3t<!: UT^Jftg 1 5 7 n tiKDSg^^/tjP^^it I Lli. BMU 1 0 AISlW^ 

0 5 (DrtaJ«gTif:r5^i' >A 1 oerticM-So it:r5=-\' >a i oewcc 

X^l 0 9A, 1 0 9 BJ;y;5:St*-ASJ^3t^m«gT7^-f7-fU>Xl 1 

1 erticii. s^y^-oKi 1 sAtiisycRswiffisfiiaoD^j^iRi 

H 1 5 BCcfcoTU5=-4';UXT— i^(DjtS^|pl<3!)^axl-P-4^a)fi». atK 

Uf'^^Uy^-f > K«Min 1 6(^H^:/5'1'>K 1 1 5 ATXU-y httlCS?^ 
^tlfcSg^A^l/X^ I Lli. ^fifefflU>Xmi 1 7, JK«5^~1 1 8. 

h=K©!lRg^JgE«:-^;Q:53IS5J'flJ-CSSS*-rs. *0O-r(i. iB3t140/t<f :f l 0 5 
(OS4aiii*»e»^3>T'>-lfU>X5^1 1 9^Td«tfyf-^>A1 0 6rtCiRltA$ 

1 0 6|*3COSg0lC(i> KTO^U-^Attl&^itd^eE^l 3 l (D^J'iS©! 3 1a. 
aiK^^ttWl 3 1 b$^LT2ffifllf-CRff^(DtifigiU±TiafiSiJtiBI^5tiyc^U'5A 
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rd] (ffiftoix>X3ii?-isi(7)SPdi) <j>±mz^. KTCD^y^Affii^SiijiyffiW 

^SL^^I'yAl 0 7 jfi(D^PBl1 0 7 alCjg**, iUTTIi. JSiJ^tigSm 

p L (D%m/^ X (c^?tIc z lij^iii y . z «ucM W®rt-c@ s out® ic^fiic: 
1f ^^tt-««Sx.yt^S^<Dffii«)«iJI8i:x- h Maps tlTU^, 

— :^3. •:7x/\w(i^0^(O':7x/\/tv;py±izi»3g«i^$n» cwi^xATivjuy 
(iM3|s^#l 2 2±rcsjE5n. st^s^^1 2 2I4xy:;^x->?i 2 3±(cHS$n. 

XY^X-Vl 23tt^fil 24±fC®g$nW«. It<^#1 22, XY^x 

-5^1 2 3. RrA:T:a^©:tf>f HfiP«<ky'>xA>^x-':^3&««riE$nTfcy. a 

2 2(i;t^-h7:*— *^:;^SCT'>xAW®7*-*:;^ttfi (z^iRjoffi 
g) > Sl^mt5tft«*JffllUT'^x/\W©M*lfi!g3t^3^PLO^®IC^t)1i:a 

ti\ xY^x-vi 2 3(i, ^7XAW(Dx:frifii'\(Z)if)Se^ifcv si/^x:/j|pi. 
Y^iPi'\<z):^T-y:^Sfc*fT^. XYXx-vi 2 3 (C7XAW) (02»:7cW^ 
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fits. jSiUmun^. i/-if=^^n^m^it^mm<oJsmM^»=L-vhizwBt 

(DlSSWtS^CCjttUTU^^^'JURj&t+Xl^lfil (Xli-X^lRi) ICiSgV rTjtSS 
tlS^rcPSaUT. XY^x-5?l 2 3^^UTS3tfI^fc>t^UT^7xy^W;&t- 
X^IpI (X(i+X:^3lfil) iCilgjB • V r (j3(±U5^i7;|.R30^6':7XAWA.©lgj^ 

^^124 '^^nt^mm-^ 1 2 5 A, 1 2 5 B li. ^f*:fiia:fr]*t?» y , 

>A1 0 7rt(C-ll#TO7K>'^1 2 7*«^$n. -B#SI|7K>^1 2 7 iCpgT 

ti. -B#s«i7K>^i 2 7d^e>w^i4©git\Bewi 2 8 (imsi(c(i«f»coiE^*> 

e>feS) ^^UTXYX7^-i^1 2 3(C/\U^A««tt^$tl. cntMJnJlCnT^ 
Itc^^lNS^l 2 9 (^IISI(c»1£S((0iB@;»'e;a:-5) «^UXI»li^1 2 5 A. 
1 2 5 Bicfe/vy^^Adtttlg^tiTiNS. xy:;^x-v1 2 3(0fSlffmf*:ttS«l 

6. K^o^Wfi*m«>Ti£<iqixS title. iafi«ijffli$n)tg5g^:^ (Nz)*^ 

>/n 0 7(D^gPA>e)ilAbT<S^m-^SSgCClt'<Tgt\Ac4«). ±^UT3^# 
iS^(D^Pai 0 7 alcjg^-g). 2|5:<59-Cli. ^i^f^l'^Al 0 7 0^SP»*6-t(OS 

rsi 0 7 acs^i 3 5ifimm^n. swi a ficF 1 0 1 icg^it^n^sa 
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□ *ffijaUTPgT©^y^7AlHliRSglCjiDTl\S. fl5F 1 0 1 (DEiSffllOIEW 
1 3 5©ji«»'lCl!ft?|fflO[)77>1 3 6Afffi«StlTfey» 3 5. Xl^77 

>1 3 6rc4:oT*0DSIgl1 0 7 a3&>&iftgi5tiybmftli. PSTOJ*F 1 0 2± 
OlaHRfflOTKy^l 3 7lC|HliR5n5. tK^'^I 3 7l*)(C(i. ftHS^TK^g, S 

JfclC. *^(0!>xy\>^x-vffll(DXY7.x-vl 2 3<0»Emft$lllS«lfillCO 

S6(Ctet^T, -^^XAWIi. ami 2 2$^UT±«1 4 1 iCS^^tl, ±Wl 

1 4 1 <ommizmsi\ a 2;&«a£$ti. e«i 4 2(iSMi 2 4<D¥sicwji$ 

nyh±®(c^{l^EnTt^s. 4 2€Y:^riPi(cfefetjj:dic«issi 4 

3 A, 1 4 3 BA<@^$n, UlSIRI 4 3 A, 1 4 3 Y^lSllC^tJ cfcp ICX 
:^lSllC?&^TTOlC2 2(5:©X^-f HA-1 4 4 A,- 1 4 4 Bd^SgeStlTlNS. 
±ffii1 4K iS^fil 4 2. Rl^ttSfil 4 3 A, 1 4 3 B J:y X Y^x-v 1 2 
3*««^$n. XYXx-vl 2 3li. ^FS^WU-Tt-^fCJjoTX^'fH 
A-l 4 4A, 1 4 4 BlCj&oTX^lRjlClBSlSnS. MIC. X^WKA-l 4 

4 A, 1 4 4 Bii-ft<!:;5:t>T. Y:fr|fiilc#i^5J:^lcEg$n;fc22jc©Y^-r 

KA- 1 4 5 A (t)^ 1 *li¥B(rfi!llca£g$tlTt>^) lCi{^t)T^@^©-'J7 

^-^ icct oTY:/^isicci8a$n-s. 

±«51 4 1 d^bWaiSl 4 3 AlC*^ltTiim?Ll 4 7 AXftJ&fig^tl. ± 
ffil 4 1 fflKDjimai 4 7AICKW1 2 8A$^^UT@5(J!)-I^S«[^I^>'<^ 2 
7 *^&B»fSEE*lCE«$n>£:^ U •> A*«fl«e$nTfc U . U ■> AlilftS® 

1 4 3A©iem?Ll 4 7 Aa3&i^. X^>f 4 4 ACdSHi^nTU*. P 

^IC. ±« 1 4 1 ffl)|«)iim?L 1 4 7 B (CBl^ 1 2 8 B *^L/T@ 5 O-I^S^tK 

2 7*^eBf^ff:^lcEIS$tl)i:^y>AA«mi&5EnTfcy. ■tO'xU'^A 
liHlSiKl 4 3 Brt(Dltffi?Ll 4 7 B At^^XH^ KA- 1 4 4 BlClfttbStlT 

CtUCJ:oT. »S«14 3A, 1 4 3 B(d:X:tf-f HA- 1 4 4 A. 14 
4 BO(aiC0f3£©4^-^y:r*pgTT*«ttT3E^$tlS. 
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±ffil 4 1 4 2 iZAMtTiimJL 1 4 8*«fl5«R$n. ±«il 4 

IflOiimM 4 8|Cfie@l 2 8C^^l/-C@5(D-I^S«7|«>'<1 ITtf^^fH 

1S(C^lt6tlTUSltaS?Ll 4 8aA*6. SSSI 2 4±lClSai$nTU5. 
1 4 2(DlSl§iOlftm7Ll 4 8 a^^tf^lgeica^umit:?!^'^^ hfltl 4 2 ad()^ 

oT. X^7.7—'y^ 2 3li^aai 2 4(D±lBlC)?±-rS, {iU, XYJ^^x-v 
1 2 3*«-;?±Lia^&UcfcplC. Utel 4 2(0^<0%Wi'^^V hSPl 4 2 a© 
JSIB(Cl!Km?L1 4 9 a;Ot)^^$n. li&m?Ll 4 9 aliEtfil 4 2, &t^±4K1 4 
1 rtCSIt6tl>£:jim?Ll 4 9Ciii;Tt\-5. iiMai 4 9 ttB^^1t<0*frt^E 

1 4 2 ©nam 1 4 9 a*»6»JEflai 2 4±OS«|w (£IC'\U^;A) "SC 
«!:lcJ:oT. xy;^x-v1 2 31*^^1 2 4±ic^^JgMlcS^ic^t^$ns. 

C(D<l:e>IC2tct?!|(0X YX7"-v1 2 3(i. 1 2 4 iZjk* UTZ jlj [fiUCx'J 

A^ffliNfcmi*«is^ic-c?^stejcmg$n, xn^ ka- i 4 4 a. i 4 4 b 

lCj*LTY:^($lCC/\y^A«:fflt\;£:mftllllS^^-C#^«tt!lCEg$tlTt^Sfc«), 

2 4±^x^i^i» Y:fr|fiJlcg^e)T/^^El^^ga^■c^gJi(c^^hf -set**!? 

^U'^A:tf:^*<m«&$nTU-5. ^fc, izi>x>-»*-U>Xmi 1 9*^baiJ3t 
1 5 0 nmggJUT<353t(c«UTC4&*yaia$<Da<«:l^Sife*««t|^StlTU 
Ip-Qib^. %oX. F2 U— tfatail 0 3*»^l*ffi$nfcSm/tJl'X5t I li*. 

*fiWT(i^>X/\ffl!|©XYX^-vfl 2 3 (Ci^fflSnXU-S^EmftttS 
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olSli^/t;ux3t I Lo^tK■rt>2ia^<D^Sl^mfto^i^I^;&^l»±^nsfc^^>, nil' 
^gp^tlC-^b^S^5(cJ;SSy!|^!lR*«#^-rsc<»:*^«:l^. 

tfiMfimzmi^n^o miz. ^voAitnsMitiznt^mvim(omtmtiim 
^^)T5^;^:^^fc«). fiixtfjaseat^mp Lpix<om^mttitmtitm«>x'>i3i<i3iij. 

fete. ist9^mtft^m.izmm^Hxi\^m^(o^xni^^mm-r^'bot i^xit. 
mxiii^^<7)in—$rm't>o^/\a-'sr^mxmmmizmm^tixi^^ni^^<o 

(0 e:^ h Its c: ic<fc t>Tm^©#if*«:^ifc5-a:<5 'bo-cab -s. 

±U(omm<ommxitn%3i^)\^^-tL-At[^xFi i^-iftftufi^m 

^nx\.\^ffi. »3tX:^;U4^-tr-AtUT. A r FX+vTl/-1f3fe (iftgl 
9 3 nm) . ^L<(iK r FX+'>TU-1f3t (iftfi2 4 8 n m) . XliXI^^ 
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0 n m--' 2 0 0 n mm&<On^^^^m-r^m^lZit. Tmm<0Sk»1i%i^t u 

x^mti^m^^m-c^^, z<ojzz>izmm^mmt^m'^tzit. msoxyx 

^-=>\ 2 aOStJEmftttSfflOSft. RtXSSORftS^l 2 5 A, 1 2 5 Bffl 

A r FX+S/^U— !f3t*^fflUT. J&»OS«T3t^3KJ:y 

^fcs *0IIT'(i^Emi**liS«im (06) . x7'>U>^gg^i:T'<£ffl-r* 

(^gC7AXttSm^<i:) ^:ll-©t>0*ffl^^«^:L/^:*^» W^lfJgg^at^lgP 
LJft^rcCi'vg^JA^^IIfeU, *^^«I^5^-^>A1 0 7rtlClig|g««t^f5^ 

J;e)|cUT'fo<i;t\. coch*. It^t^U ^A<!:^flif^lfCig^L;i:mfr^l*E 

t^JfilK5t^5^PLC«lt&-r^/t-5;ffloS2mft (a*. ^vU^^AJa^O^FStt 
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A< 2 0 0 n mM£lTT2&« JS^m«©R^t3t*ffl l\-5R3tSg-C 2 Mft 
^lSIK3t^3gP L(DA«*iB*-Cv RlXSK3t^3KP LWWHSiSd^&'^XAW©^ 

milt. m^(D^^^ (ommomm. m^{z^Litt^2<DmM<Dmm. *5<i;t^@ 
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^tt(Z)^©LBrtlCtt5tJc(D®tifMU>XL2 0 1 ~L2 0 5ifily>X^nm 

2 5 1. 2 5 2^^UTftJ#$tl» mmLB<ouf-^}mmzitr^7.b-i^3 

^UTfti^^tl. g^fg L B(Ot7X/\ffli«lCtt«i®J|ftM*ffiiE-r'5¥?7™fiL 2 

1 2 ^^iiG^□■7lli:^*^«E•r55lE^T¥®aiL 2 1 3 t^^uvx^^aj** 2 54^ 

L/>XL 2 0 1, L 2 0 2liitetfta2 6 1 TfiiJ#®2 5 1 iZWE-U^^tlXl^ 
@8fzl¥lffl^5^t- J:pIc, *lii(fta2 6 l <0-mitU>X9knn2 5 l ©35615 
2 5 1 alC/K;Uh 2 6 2T?jS3i$n. ffeSS8liU>X L 2 0 1 0!)^ma)ffE¥® 
aJlcffEStl. cnicj;y. U>XL 2 0 1 ifi^mz S l aCffa^tlTS^l^S 
n-S. U>XL2 0 2t>^fl||CUTU>XiaMLBC@3£$*lS. 1/>XL2 0 

1 'bL 2 0 2 ijLitKemw it-mm\>^^cti3i<^nn2 5 1 ^^U 

07 |C^-rcfce>lC. U>XL 2 0 3~L 2 0 5li*ai;ai2 6 3Vi^nn2 5 2 
(C»Efi^*^$nTl\§o ^SJtM2 5 2(Drtg(Clifi|taD*«Si^$n. feD^2 6 
3A<j5|^$tlTUS, nCl^Z 6 3^§giii$1i:T^(D^Si^U>XL 2 0 S'-L 

2 0 5 O^^SUtOff E¥®aJlc»JE-rs U>XL203-'L205 

2 5 2(DS5S1I2 5 2 a iCffJE^StlTtt^^n-S. U>XL 203~L205'bg? 

mm mt^mw it-^mi\i::iiu<unn2 5 z^iti^xuyxmmLB 

0 7 lz^-r«te>lc. Wa^mWiL 2 1 1 (i«tfta2 7 1 -ci*J#©2 5 3 icJ¥E 
«^$nTU-5. ^ii*#ti2 5 3liM©LBlCjg3i$nTtNSo ^liU2 7 1 ©- 
«(i»J#m 2 5 3 (C7K;Uh 2 7 2-eiSl3iSn. fl!i^tt¥l7¥liteL 2 1 1 (D^^ 
ailCifE^tl, CtllCJ:y. ¥fT¥®«iL2 1 l A«»|^®2 5 3lClfE$nTSl 

1$1S2 5 3^^LrU>X^KLB(CfiiJ^$tl<5. 

@ 7 lC5?"r <k P IC. spff ¥iStti L 2 1 2 tot 2 7 3 V^nn 2 5 4 iCff E 
ft^^nTl^§. ««fe2 7 3©-^lifii^®2 5 4 (C/t^ h 2 7 4-C§S|3i$n. 

fi!i^ii¥?7¥isteL2 1 2<o^mmizn&^ns cnicj^y. 5ji^:ji|iiii|gL2 1 
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2 tfiun^ 2 5 4 iznm^nxmi^^n^o ui^n 254 imt^m 252 t^m 

LBt<DWZim^nxi\^, ¥?72Fii«iL 2 1 3C±¥?7¥MfiL 2 1 1 tom 
IZX^-I^V >^2 7 5«:»E^-eft}#m2 5 4lca^$n<5. sp^^spnittjL 2 1 

2. L 2 1 3 hmmm i^Lit^mw it-mi^^z.ti3i<i^^n2 5 4*^l 

fSi^. mtUZ 61, 271. 273<«:UTU >C^W&ltU^^mt^ZtiJi 
<S(i 5 1 ^ life D^IC J; y lew U<+ (t T«^1--5 <fc ^ ic Ufc 

»:ics9.@i ocj:y7^-r7-f u>xi 1.11 1 opffl^iftwr-s- 

09, 01 0(C^-rJ:^lC. 7^-f7W L/>X1 1. 1 1 1 ttv 4^^aJB1*0 
1g»ffil<^)Py K^>XL2 6 0«:@1 0 (b) lC*-r.fc5(CThy^7XttlCEB 
UT«HFgM2 8 OT^tarmuyjitXDT^-S. <*J$gg2 8 0(i rtilillCP 
y Klx>XL 2 6 0^^taTlR§-r'53gfl5^4*©«i2 8 1 . 2 8 2 ^^2 8 1 . 
2 8 2T?m*abtlTU^Py KU>XL 2 6 0 ^ 4:^(D(II!lia"Cif Sx.!^ 
283-286 ihv PyKlx>XL26 0<D-;>j(DiSi®(CffiS^SnP'> KU>X 
L2 6 0(D±WiH<D^m.^mX^tzH>(J>^W&2 Z7 »S^fii2 8 3-2 
8 6*^UTPy HU>XL 2 6 0 *ffl|^;&^^}i|lffirS>!ti«)©»^E^yP 2 
8 8-2 9 1 -SSi*«i«P3^yPyi^8 9-2 9 1 CHJE$nffeSg-C5^«2 

8 7^ff$^S«l$X.«2 9 2-2 9 5 t^iSx.*, J<P$X>^P i/^ 2 8 8-2 

9 1 (iS^L;5:l\@^^ftlc9Jiy#lt6nTlN-S. C(0<fc5lc, PyKUVXL 
2 6 OliB53g« (X(i?E^*t) ^-«Ifflt\-5C<!:35:<$feenT«l^^EnTU-S. 

010 (b) IctetNTv m®i^W<3!)filgEA«7^-f7-f U>X<i:UT^ 

T U— If ©US* ic J: y ^S^SiJOWftlSSiJj&^met- S c <«:*<;5: < y . ic 
•fcy^t^fg^-W^ffl^y^^t-^Ctd^Rft^Sn-S. ^Wfe^. 3t^m<02ji^(D 
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>X9A(109A). 9B(109B), 11 (111), 13(113), 
L20 1, L 2 0 2 "*«3t^^^^. fii*t©2 5 1 , 2 5 2, 2 5 3. 2 5 4^ 
^tfij^nm^^. <5rife2 6 1. 2 7 1, 2 7 3^»$7L]S2 6 3*«Jf 

?>mm-=i7. h<Di&utth3^imiz±^[.\o 
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ma^um^wif&mt. ^ii^Vi^ifyj^va-f mtmfAt^7.T-'j 
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6. mfiemft^ti^^ftii. 

7. mrism<*iHiJR^S(is mmmiCL\^ftmw^mits Ritm&itiyX^wt^z 

title. 
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1 2. mrlES5txt-;U4^-fc:-AA«2 0 0 n mJUTO;fi^a)SI^J£-C& -Stifle, 

mum 2 0nmt^ u A-cass c t^itssii-r'Sa^s 9 a«©B3t^s. 



1 8. v;^^ics^tx^;u4i-t:-A^Rg«*-rs<!:'b(w. g(rfaT;^^&^UTfiii 
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8 izwiWiontftmmomm^m. 
iz^momtft^^ommy^m. 

2 1. B(riES3tssics(t6ti, mun{i^t%mtfytin^tfimnmizmct;ibi 
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